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[57] ABSTRACT 

An improved dual weight correlated set of iron-type 
golf clubs, each club having a neck to attach to a shaft, 
and a face for impacting a golf ball, a back surface, a 
heel portion, a toe portion, and a sole, wherein the 
improvement comprises: reinforcement periphery bal- 
ancing weight structure placed along the perimeter of 
the back of the club defining a cavitated back, the bal- 
ancing weight structure having least weight and thick- 
ness starting at the top of the back of the club and grad- 
ually increasing in weight and thickness toward the sole 
of the club along the perimeter of the toe, sole, and heel 
to provide better balance and strength behind the pe- 
riphery of the hitting surface of the face of the club, and 
a second mound weight reinforcing structure partially 
filling the cavitated back of the iron-type club behind 
the hitting surface of the club, with a curvilinear base 
reinforcing the sole of the club and a mound mass curvi- 
linearly rising from low points proximate the toe and 
heel along the sole and gradually rising to a peak, filling 
the middle of the back of the cavity of the club behind 
the lower segment of the hitting surface of the club face 
to add center weight behind the segment of hitting 
surface of the club face wherein a ball leaves impacts 
and leaves the hitting surface. 

5 Claims, 2 Drawing Sheets 
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Fig. 3 
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1 2 

and inwardly from the indented trailing edge toward 

DUAL WEIGHT GOLF CLUB SET the striking face. This configuration allows the club 

head material which would otherwise be located in the 
BACKGROUND OF THE INVENTION indented areas to be redistributed in the heel and toe 

1. Field 5 portions of the club heads. The redistributed head mate- 
This invention relates to golf clubs, and more particu- riak increase toe mass concentrations in the heel and toe 

larly to golf club irons, having a dual counterweight whicfa improves the resistance to twisting of the 

which improves the performance of miss hits on the club hezAs UDOn off-center heel and toe impacts with 
club face and also reinforces the club face for center ^ 8 olf baD * ^o^er example of a back cavity club 
hits. 10 wit* 1 heel and toe reinforcement is Lockwood, U.S. Pat. 

2. State of the Art No - 3»751,035. The center cavity club designs maintain 
A large number of different golf club iron sets are aligiiment, but do not allow an off center hit shot to 

known. These correlated sets of golf clubs have club maintain consistent distance. Nor do center hit shots 
striking faces with increasing angles of attack to loft a achieve optimum distance as the center face of the club 
ball a desired distance. The club heads are also increas- 15 does not have sufficient mass behind it. 
ingly weighted, and the shafts are decreasingly short- McNally et aL, U.S. Pat No. 5,026,056, discloses 
ened to maintain consistent swing momentum so that a* 0 * 1 "* heel-toe balancing club. McNally et al. dis- 
each club swing, if properly hit, increases the distance closes a correlated set of golf clubs of the iron type in 
the golf ball travels by approximately 10 yards. For which club head 083 a GKV ^y formed in the back 
example, in a correlated set, each club head weight 20 s^** thereof with specially configured weight pads 
generally increases approximately 7 grains per increase formed integrally within the back cavity. The weight 
in club number. However, each shaft length incremen- pads m s° configured and positioned within the con- 
tally decreases about i inch for a steel shaft per increase 6x168 of back to create desircd heel-toe 
in club number (If lighter weight shafts made of graph- balancing of each club head wherein each club head's 
ite, or similar materials are employed, each shaft will be 25 060X61 of gravity is physically centered, both horizon- 
lengthened approximately i" so that the shaft has ap- t3 ^ y vertically of the club head, behind the visual- 
proximately the same weight as a steel shaft). Shaft ly-perceived optimal striking point, i.e., the apparent 
types and lengths vary depending upon the swing of a visual of percussion of the cluVs striking face 
golfer. For example, the majority of golfers fall into the relative to the golf ball at address. This configuration is 
average swing category, and have a 65 to 85 mph swing 30 designed to provide better club balance, and niinimize 
requiring a shaft with a low flex point and a 4.0 torque misdirection of heel or toe off center hit shots. Other 
rating. Conversely, professional golfers having a 100 to examples of heel-toe balancing clubs are: Reymann, Jr. 
1 15 mph swing require a shaft with a mid flex point with * US * Pat Na Des 269,101, and Solheim, U.S. Pat 
a 2.0 torque rating. Na Dcs - 276^644. 

The angle of the club face also increases per increase 35 backed clubs do not provide a solid 

in the club number to add loft to the flight of the golf "J 388 bchmd cIub to maximize hitting 

ball. The weighted center of gravity of the club also distances. To overcome this lack of center of mass, the 

moves up per increase in club number. A typical set has Mcnt Fusion/Nicklaus N1 provides a set of correlated 

the following specifications: 8 olf clubs 331 mn weight bar placed within the 
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SPECIFICATIONS 
3 4 5 

6 

7 

8 

9 

Loft 

16' 

18- 

21' 

24' 

28* 

32* 

36* 

40' 

44" 

Lie* 

56* 

sr 

58' 

59* 

60* 

61* 

62 B 

63* 

64* 

Weight" 

223 

240 

247 

254 

261 

268 

275 

282 

289 


•Lie m plus or annos 0.3 degrees 
••Weight c= plus 2 gr. or minus 2 gr. 

A few golf club irons are designed to enable a golfer 

to off center hit the ball on the club face and maintain 50 inside of the back cavity which can be adjusted verti- 

shot alignment Thompson, U.S. Pat No. 3,845,960, and cally to promote vertical balancing for an exact center 

Imai, U.S. Pat. No. 4,322,083, are examples of sole rein- of gravity as well as provide additional mass behind the 

forced iron clubs which add mass along the sole of the club face. MacDonald, U.S. Pat. No. 4,326,326 is an- 

club to optimize distance. Although distance is increase, other example of a lead insert golf club head positioned 

heel or toe off center hit shots do not maintain shot 55 directly behind the center of the intended striking sur- 

alignment Nor do shots hit on the upper unreinforced face to improve distance. Other examples of center 

face of the club maintain distance. reinforced golf club heads are: Winquist, U.S. Pat. No. 

For those golfers who consistently hit their shots 3,814,437, Kobayashi, U.S. Pat. No. Des. 267,965, and 

along the toe of the club, a number of toe weighted Pace, U.S. Pat. No. Des. 268,775. Unfortunately, these 

clubs have been designed: Lamanna, U.S. Pat No. 60 center reinforced cavity configurations also raise the 

4,715,601, Solheim, U.S. Pat. No. 3,655,188, and Cam- center of gravity of the club face, thereby reducing the 

pau, U.S. Pat No. 4,420,156. mass along the lower center of the club face proximate 

Solheim, U.S. Pat. No. 4,621,813, discloses a corre- the sole where maximum leverage striking force for an 

lated set of golf clubs with back cavities, the heads of iron shot is delivered. Indeed, the Pace design actually 

which each contain (1) a sole including a trailing edge 65 raises the center of gravity. 

which is indented toward the striking face a distance of Other patents of interest are: Solheim, U.S. Pat. No. 

at least 1/16 of an inch, and (2) a lower back surface 4,512,577, discloses a set of correlated golf clubs, the 

adjacent the indented trailing edge sloping upwardly heads of which are provided with a narrowed neck 
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connecting the main body of the club head to the hosel. 
The midsection of the neck has a cross section of maxi- 
mum dimension less than the diameter of the hosel so 
that, when the main body of the club head twists under 
impact with a ball, the narrowed neck will function as a 
torsion bar with twisting tension occurring in the mid- 
section. In that manner! the twisting motion of the main 
body is uncoupled from the hosel and shaft to provide a 
more forgiving shock absorbing club head in the event 
an iron shot is miss hit This shock absorbing feature 
does not give consistent distance to a miss hit ball. 

Moser, U.S. Pat. No. 3,250,536, is an example of a 
sand wedge with a reinforced weighted club having a 
different density filling material filling a cavity in the 
back of the club to balance the club. 

There thus remains a need for a rear cavity weighted 
club which maintains a low center of gravity while 
providing additional mass behind the center of the strik- 
ing surface of the club to optimize shot distance and 
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15 


The mound weight has a curvilinear base providing 
most of the mass along the sole of the club to optimize 
hitting distance. Hie curvilinear thickness is least thick 
along the back of the sole proximate the heel and toe 
segments and gradually increases to a maximum thick- 
ness proximate and behind the center segment of the 
sole of the club face. 

This second mound weight thus adds club mass be- 
hind most of the lower hitting surface of the club face to 
add distance to miss hit shots. The dual weighted club 
therefore not only aligns off center hit heel and toe 
shots via the reinforced heel and toe segments, but adds 
distance to these shots, thereby providing a more for- 
giving club for novice and professional golfers. 

It was found empirically through testing a dual 
weight number five iron that off center hits i inch near 
the toe were within 1 yard of center hits, and off center 
hits i inch near the heel were within 2 yards of center 
hits. The improved club head thus maintains consistent 


alignment even though the shot is off center hit near the 20 shot alignment and distance with hits along the face of 


toe, heel, or upper segment of the club face. The golf 
club set described below provides such an invention. 

SUMMARY OF THE INVENTION 

The present invention comprises an improved dual 25 
weight correlated set of iron-type golf clubs. Each club 
is made of 431 cast steel or similar material, and has a 
neck to attach to a shaft, preferably made of graphite. 
The club has an angled face for impacting a golf ball, a 
back surface, a heel portion, a toe portion, and a sole. 30 
Attached to the back of the club is a reinforcement 
periphery balancing weight structure placed along the 
perimeter. This reinforcement periphery balancing 
weight structure defines a cavitated back of the club, 
and provides increasing weight and thickness behind 35 
the toe and heel of the club. The mass behind the heel 
and toe has least weight and thickness at the top of the 
club and gradually increases in thiclmggg toward the 
sole of the club. This weight distribution not only pro- 
vides better balance and strength behind the periphery 40 
of the hitting surface of the face of the club, but lowers 
the center of gravity of the club to provide most of the 
mass along the sole of the club to maximize hitting 
distance. It also provides mass behind the heel and toe 
of the face to maintain shot alignment for off center 45 
shots hit in the toe and heel regions of the club face. 

Mounted within the back cavity of the club is a sec- 
ond mound weight reinforcing structure partially filling 
the lower segment of the back cavity of the iron behind 
the hitting surface of the club wherein approximately 50 
85% of shots after being struck leave the hitting surface. 
The mound weight rises curvilin early from the base to 
add center weight behind the lower segment of hitting 
surface of the club face from low points proximate the 
reinforced toe and heel reaching a peak covering the 55 
center segment of the back of the cavity of the club 
behind the center hitting surface of the club face. The 
curvature of the mound thus provides added center 
mass behind 85% of the shots hit proximate the center 
of each iron face as reflected by a Gaussian distribution. 60 
Thus, the height of the mound weight increases with as 
the number of each club increases. This is because the 
increasing club head has a greater angled hitting sur- 
face, which allows struck balls to leave the hitting sur- 
face farther up on the club face. To insure that these 65 
shots have sufficient mass behind them to add distance 
to the higher iron shots, the weighted mound extends 
higher behind the hitting surface with higher irons. 


the club. 

To insure aerodynamic club travel, the mound cen r 
terweight surface is aerodynamically smoothed to mini- 
mize wind resistance during the swing. The back of the 
cavity may also define a groove along the top of the 
curvilinear mound centerweight to distribute some of 
the cavity weight 

To aid in balancing the club, the periphery balancing 
weight structure along the back of the toe has a first 
rounded depression proximate the middle of the toe 
segment which leads into the back cavity. It also has a 
second rounded depression proximate the middle of the 
sole leading into the back cavity; thereby more evenly 
distributing the mass along the heel, toe, and sole of the 
club. This more evenly distributed additional mass aids 
club balance, and adds momentum and distance to a 
shot 

The invention thus provides an improved dual weight 
golf club set which not only maintains shot alignment 
for off center heel and toe iron shots, but maintains 
consistent distance. 

DESCRIPTION OF THE DRAWINGS 

FIO. 1 illustrates a side perspective view of one pre- 
ferred embodiment of the invention. 

FIO. 2 illustrates a back perspective view of the em- 
bodiment of the invention shown in FIG. 1. 

FIG. 3 illustrates a top view of the embodiment of the 
invention shown in FIG. 1. 

FIG. 4 illustrates a back view of a number 2 iron. 

FIG. 5. illustrates a back view of a number 5 iron. 

FIG. 6 illustrates a back view of a number 9 iron. 

DESCRIPTION OF THE ILLUSTRATED 
EMBODIMENTS 

FIG. 1 illustrates a perspective view of the front of 
the club head 10. The face 11 of the club head 10 has a 
top edge 12, a toe region 13, a sole region 14, and a heel 
region 15 associated with a hosel 16 to accommodate a 
shaft (not shown). The face 11 may contain grooves 17 
to impart friction to the ball on impact where reverse 
spin in desired. In some embodiments (not shown), face 
inserts made of graphite or similar smooth materials 
may be employed with the lower numbered irons where 
spin is not desired to enable the ball to roll farther. 

FIG. 2 is a rear perspective of the back of the club 
head 10 shown in FIG. 1. The perimeter of the toe 
region 13, sole region 14, and heel region 15 is rein- 
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forced with weighted balancing structure 18 forming a 
cavity 19 in the back of the club head 10. To better 
attribute the weight of the club head 10, the toe region 
13 and the sole region 14 have rounded depressions 20 
and 21. This material is then transferred to the toe and 
heel regions 13, 15 proximate the sole 14 to add weight 
and lower the center of gravity of the club head 10 
Positioned within the cavity 19 is a mound weight 22 
partially filling the lower segment of the back cavity 19 
behind the hitting surface 11 of the club 10 wherein 
approximately S5% of shots leave the face 11 hitting 
surface after being struck. The mound weight 22 rises 
curvilineariy from the base to add center weight behind 
toe lower segment of hitting surface of the club face 
from low points proximate the reinforced toe and heel 
segments 13, IS. It reaches a peak covering the center 
segment of the back of the cavity 19 of the club 10 
behind the center hitting surface of the club face 11 
The curvature of the mound weight 22 thus provides 
added center mass behind 85% of the shots hit proxi- 
mate the center of each iron's face 11. 

In FIG. 3, the top of the club head 10 shows how the 
top edge 12 is thinner than the sole segments 14 to pro- 
vide a low center of gravity, and optimal mass along the 
sole segments 14 to optimize shot distance. 25 

As shown in FIGS. 4, 5, and 6, the height of the 
mound weight 22 increases with as the number of each 
club increases. FIG. 4 shows the weight distribution of 
a number 2 iron, with least mass and height in the 
mound weight 22. FIG. 5 shows the weight distribution 30 
of a number 5 iron, with more mass and height in the 
mound weight FIG. 6 shows the weight distribution of 
a number 9 iron, with optimum mass and height in the 
mound weight 22. This is because the increasing club 
bead has a greater angled hitting surface, which allows 35 
struck balls to leave the hitting surface farther up on the 
club face 11. To insure that these shots have sufficient 
mass behind them to add distance to the higher iron 
shots, the mound weight 22 is structured to extend 


20 
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nigner and place more weight behind the hitting surface 40 centerweight 
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shaft, and a face for impacting a golf ball, a back sur- 
face, a heel portion, a toe portion, and a sole, wherein 
the improvement comprises: 
a: reinforcement periphery balancing weight struc- 
ture placed along the perimeter of the back of the 
club defining a cavitated back, said balancing 
weight structure having least weight and thickness 
starting at the top of the back of the club and grad- 
ually increasing in weight and thickness toward the 
sole of the club along the perimeter of the toe, sole, 
and heel to provide better balance and strength 
behind the periphery of the hitting surface of the 
face of the club, and including 
b * * 5°?"} mound we fcht reinforcing structure par- 
tially filling the cavitated back of the iron-type club 
behind the hitting surface of the club, with 
i. a curvilinear base reinforcing the sole of the club 
with gradually increasing curvilinear thickness 
starting with least thickness along the back of the 
sole proximate the heel and gradually increasing 
to a maximum thickness proximate and behind 
center of the sole of the club face, and then grad- 
ually decreasing in thickness along the sole be- 
hind the center of the sole of the club face to the 
toe; and 

ii a mound mass curviliriearly rising from a low 
point proximate the heel along the sole to a peak 
filling the middle of the back of the cavity of the 
club behind the lower segment of the hitting 
surface of the club face, and thereafter curvilin- 
eariy declining to a low point proximate the back 
of the toe along the sole to add center weight 
behind the segment of hitting surface of the club 
face wherein a ball leaves impact and leaves said 
hitting surface. 
2. A dual weight correlated set of iron-type golf clubs 
according to claim 1, wherein the back of the cavity 
defines a groove along the top of the curvilinear mound 


with higher irons. 

The mound weight 22 has a curvilinear base 23 pro- 
viding most of the mass along the sole segment 14 of the 
club 10 to optimize hitting distance. The curvilinear 
thickness of the mound weight 22 is least thick along the 45 
back of the sole segment 14 proximate the heel and toe 
segments 13, 15, and gradually increases to a maximum 
thickness proximate and behind the center segment 24 
of the sole of the club face 11. 


illustrated embodiments, it is not intended to restrict the 
scope of the appended claims. The claims themselves 
recite those features deemed essential to the invention. 
We claim: 

1. An improved dual weight correlated set of iron- 
type golf clubs, each club having a neck to attach to a 


3. A dual weight correlated set of iron-type golf clubs 
according to claim 1, wherein the periphery balancing 
weight structure along the back of the toe defines a first 
rounded depression leading into the back cavity, and a 
second rounded depression proximate the middle of the 
sole leading into the back cavity. 

4. A dual weight correlated set of iron-type golf clubs 
according to claim 1, wherein the second mound cen- 
terweight reinforcing structure has an aerodynamically 


55 


wind resistance. 

5. A dual weight correlated set of iron-type golf clubs 
according to claim 1, including face inserts of various 
frictional type materials affixed to the hitting surface of 
the face of the club. 
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